The asymmetric unit of the title crystal structure is shown in the figure. Tables 1 and 2 contain details of the measurement method and a list of the atoms including atomic coordinates and displacement parameters.
of 3-aminopropan-1-aminium iodide were collected for the single-crystal X-ray study.
Experimental details
H-atoms were placed in geometrically idealized positions, with C-H = 0.93-0.99 Å, and were constrained to ride on their parent atoms, with U iso (H) = 1.2Ueq(C) for methylene H atoms. The methylene H atoms were initially located in a difference Fourier map, but since they were not involved in any hydrogen-bonding interactions they were placed in idealized positions as described above and refined as rotating groups. H atoms at N atoms were also located in a difference Fourier map and, since they are involved in hydrogen bonding, the positions and isotropic displacement parameters of these atoms were allowed to refine freely. Their distances were restrained with the DFIX instruction (in SHELX [2, 3] ) to 0.88 Å with an allowed restrained s. u. of 0.015.
Comment
The crystal structure of 3-aminopropan-1-aminium iodide was determined as part of our ongoing study of the structural characteristics and noncovalent interactions of inorganicorganic hybrid materials. A search of the Cambridge Structural Database (CSD, Version 5.37, May 2016 update; [6] ) revealed that this compound had not been determined previously, so it is presented here. Interestingly, only one of the amine groups was protonated in the synthesis of 3-aminopropan-1-aminium iodide. A similar phenonemon is evident for at least two related structures -these being 2-aminoethanaminium iodide (CSD code: PAWBEW [7] ) and 7-aminoheptan-1-aminium iodide (CSD code: ABAMAT [8] ). This structure is also a rare example of an α-aminium-ω-aminoalkane that does not show any disorder in the crystal structure.
The asymmetric unit of the title compound consists of one 3-amino-1-propanaminium cation and one iodide anion. The bond lengths and angles within the organic cation are; with C-C bond lengths of 1.524 Å and 1.525 Å respectively and slightly shorter C-N distances of 1.473 Å and 1.488 Å respectively, as expected; and bond angles ranging from 110.21°to 110.98°, as expected.
There is also extensive hydrogen bonding evident with the shortest and strongest hydrogen bond being evident from the N1 atom of the aminium side of the cation to the N2 atom of the amino group on an adjacent cation indicating N-H···N hydrogen bonding (N···N distance = 2.828(3) Å, N-H···N angle = 172(3)°). This interaction forms a helical chain of cations that run along the b axis. There are five remaining interactions consisting of charge-assisted N-H···I bonds. The iodide anions lie in channels parallel to the cation-cation chains. These hydrogen bonds connect the helical chains into a three-dimensional network that can be classified using graph sets [9] to build a ring motif in the inorganic (hydrophilic) region with graph set R 2 4(8) and a ring motif R 3 4(12) that includes the alkyl chains and the iodide anions in an alternating fashion. According to the generally accepted classification [10] , the N-H···N hydrogen bonds can be described as medium-strong bonds, while the N-H···I hydrogen bonds can be described as being weakly, charge-assisted.
